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What Is Claimed Is: 

1. A gene whkch encodes a protein having high-affinity choline 
transporter \activity . 

2. A gene which encodes a protein (a) or (b) described below; 

(a) a protein comprising an amino acid sequence represented by 
Seq. ID No. 2, 

(b) a protein comprising an amino acid sequence where one or 
a few amino acids are deficient, substituted or added in the 
amino acid sequence represented by Seq. ID No. 2, and having 
high-affinity choline transporter activity. 

3. DNA containing a base sequence represented by Seq. ID No. 
1 or its complementary sequence and a part or a whole of these 
sequences . 

4. DNA derived from a nematode which hybridizes with DNA 
comprising a gene according to claim^3_jonder a stringent 
condition, and encodes a protein having high-affinity choline 
transporter activity. 

5. A gene which encodes a protein (a) or (b) described below; 

(a) a protein comprising an amino acid sequence represented by 
Seq. ID No. 4, 

(b) a protein comprising an amino acid sequence where one or 
a few amino acids are deficient, substituted or added in the 
amino acid sequence represented by Seq. ID No. 4, and having 
high-affinity choline transporter activity. 
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6. DNA containing a base sequence represented by Seq. ID No. 
3 or its complementary sequence and a part or a whole of these 
sequences . 

7. DNA derived from a rat which hybridizes with DNA comprising 
a gene according to claim 6 under a stringent condition, and 
encodes a protein having high-affinity choline transporter 
activity. 

8. A gene which encodes a protein (a) or (b) described below; 

(a) a protein comprising an amino acid sequence represented by 
Seq. ID No. 6, 

(b) a protein comprising an amino acid sequence where one or 
a few amino acids are deficient, substituted or added in the 
amino acid sequence represented by Seq. ID No. 6, and having 
high-affinity choline transporter activity. 

9. DNA containing a base sequence represented by Seq. ID No. 
5 or its complementary sequence and a part or a whole of these 
sequences . 

10. DNA derived from a human which hybridizes with DNA 
comprising a gene according to claim_9_under a stringent 
condition, and encodes a protein having high-affinity choline 
transporter activity. 

11. A gene which encodes a protein (a) or (b) described below; 

(a) a protein comprising an amino acid sequence represented by 
Seq. ID No. 8. 

(b) a protein comprising an amino acid sequence where one or 
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a few amino acids are deficient, substituted or added in the 
amino acid sequence represented by Seq. ID No. 8, and having 
high-affinity choline transporter activity. 

12. DNA containing a base sequence represented by Seq. ID No. 
7 or its complementary sequence and a part or a whole of these 
sequences . 

13. DNA derived from a mouse which hybridizes with DNA 
comprising a gene according to claim_12_under a stringent 
condition, and encodes a protein having high-affinity choline 
transporter activity. 

14. A protein having high-affinity choline transporter 
activity. 

15. A protein comprising an amino acid sequence represented by 
Seq. ID No. 2. 

16. A protein comprising an amino acid sequence where one or 
a few amino acids are deficient, substituted or added in the 
amino acid sequence represented by Seq. ID No. 2, and having 
nematode high-affinity choline transporter activity. 

17. A protein comprising an amino acid sequence represented by 
Seq. ID No. 4. 

18. A protein comprising an amino acid sequence where one or 
a few amino acids are deficient, substituted or added in the 
amino acid sequence represented by Seq. ID No. 4, and having rat 
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high-affinity choline transporter activity. 

19. A protein comprising an amino acid sequence represented by 
Seq. ID No. 6. 

20. A protein comprising an amino acid sequence where one or 
a few amino acids are deficient, substituted or added in the 
amino acid sequence represented by Seq. ID No . 6 . and having 
human high-af f inity choline transporter activity. 

21. A protein comprising an amino acid sequence represented by 
Seq. ID No. 8. 

22. A protein comprising an amino acid sequence where one or 
a few amino acids are deficient, substituted or added in the 
amino acid sequence represented by Seq. ID No. 8. and having 
mouse high-affinity choline transporter activity. 

23. A fusion protein being constructed by expressing a cDNA 
encoding fusion proteins of a protein having high-affinity 
choline transporter activity and a marker protein and/or a 
peptide tag. 

\4. The fusion protein according to claim 23. wherein the 
pro±ein having high-af f inity choline transporter activity has 
nemarode high-af f inity choline transporter activity according 
\ to claik 15 or 16. 

25. The fusion protein according to claim 23. wherein the 
protein havimWgh-af f inity choline transporter activity has 
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cat high-affinity choline transporter activity according to 
c\aim 17 or 18. 

26. The fusion protein according to claim 23. wherein the 
proteiLaving high-affinity choline transporter activity has 
human hiV af f inity choline transporter activity according to 
claim 19 o£\20. 

27. The fusion\ protein according to claim 23, wherein the 
protein having hxWaff inity choline transporter activity has 
mouse high-affini\ choline transporter activity according to 
claim 21 or 22 

28. An antihody which specifically binds to a protein having 
high- affinity choline transporter activity. 

The antibody according to claim 28, wherein the protein 
having high-affinity choline transporter activity has nematode 
high\ff inity choline transporter activity according to claim 
15 or 1? 

30. The anybody according to claim 28. wherein the protein 
having high-iff inity choline transporter activity has rat 
high-affinity choline transporter activity according to claim 
17 or 18 

31. The antibody acWding to claim 28, wherein the protein 
having high-af f inityWine transporter activity has human 
high-affinity choline transporter activity according to claim 
19 or 20 



43 



J. O a H-JL m O ics «= ..." o e= 




The antibody according to claim 28. wherein the protein 
having high-affinity choline transporter activity has mouse 
high^af f inity choline transporter activity according to claim 
21 or 

33. The antibody according to any one of claims 28 to 32, wherein 
the antibody \s a monoclonal antibody. 

34. A host cell containing an expression system which can 
express a protein having high-affinity choline transporter 
activity. 




3\. The host cell according to claim 34, wherein the protein 
having high-affinity choline transporter activity has nematode 
high-a\f inity choline transporter activity according to claim 
15 or 16 

36. The host 6ell according to claim 34, wherein the protein 
having high-af fWty choline transporter activity has rat 
high- affinity choline transporter activity according to claim 
17 or 18. 



37. The host cell according to claim 34, wherein the protein 
having high-affinity choline transporter activity has human 
high- affinity choline transporter activity according to claim 
19 or 20. 



38. The host cell according to 
having high-affinity choline 



claim 34 , wherein the protein 
transporter activity has mouse 
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highxaff inlty choline transporter activity according to claim 
21 or 23. 

3 g A non-human animal whose function of a gene which encodes 
a protein having high-affinity choline transporter activity rs 
deficient or overexpresses on its chromosome. 

The non-human animal according to claim 39. wherein the 
protein having high-affinity choline transporter activity has 
nemLde high-affinity choline transporter activity according 
to claim 15 or^ 

41 The \n-human animal according to claim 39. wherein the 
protein ha\ng high-affinity choline transporter activity has 
rat high-affVity choline transporter activity according to 
claim 17 

42 The non-human\animal according to claim 39. wherein the 
protein having hlgh\f f inity choline transporter activity has 
human high-affinity feline transporter activity according to 
claim 19^ef20 . 

43 The non-human anima\according to claim 39. wherein the 
protein having high-af f ini\y choline transporter activity has 
m ouse high-affinity cholineNtransporter activity according to 
claim 21 QJ 



44. The non-human animal according to any one of claims^ 
43, wherein the non-human anima\ is a mouse or a rat 
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, A preparing method of e cell having high-affinity choline 
transporter activity characterized in introducing the gene or 
theV -cording to any one cf clains_8t^Into a cell whose 
function of a gene which encodes a protein having high-affinity 
cholineVansporter activity is deficient on its chromosome. 

46 . The preying method of a cell having high-affinity choline 
transporter activity according to claim 45^*herein the cell 
having high-affinity choline transporter activity rs 
integrated with t\gene or the DNA according to any one of clarms 
S to 10 in its chromosome, and stably shows high-af f inrty 
choline transporter Activity. 

4, A cell having high-aWty choline transporter activity 
being obtainable by the p\arlng method of a cell having 
high-affinity choline transpoXer activity according to claim 
45 or 46^_ 



48 A screening method of a promoter or a suppressor of 
high-affinity choline transporter actWy characterized rn 
measuring/evaluating high-affinity choline transporter 
activity of the protein having highWnity choline 
transporter activity according to any one claims 14_toJ2. 
in the presence of a subject material. 

49 A screening method of a promoter or a suppressor of 
high-affinity choline transporter activity, or of hrgh- 
affinity choline transporter expression characterized in 
comprising the steps of: a cell membrane or a cell which 
expresses a protein having high-affinity choline transporter 
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activity is cultivated in vitro in the presence of a subject 
material; the activity ana/or the expression amount of a protern 
having high-affinity choline transporter activity in the cell 
membrane or the cell is measured/evaluated. 

5, The screening method of a promoter or a suppressor of 
^-affinity choline transporter activity, or of high- 
affiV choline transporter expression according to claim 49. 
„herel\the cell membrane or the cell which expresses a protern 
having hSh-af f inity choline transporter activity is the host 
cell contain, an expression system which can express a protern 
baving high- affinity choline transporter activity according to 

any one of oJ\ 3«to35-« iS «» ^ ™™ 
choline transporter activity according to claim 47. 

51 The screening method of a promoter or a suppressor of 
high-affinity cholineVransporter activity, or cf hrgh- 
afflnity choline transporter expression according to any one 
of claims 48_to_50, wherei\he protein having high-affinity 
choline transporter activity\s a recombinant protern. 

52 A screening method of a Promoter or a suppressor of 

high-affinity choline transporter\activity. or of hrgh- 

afflnity choline transporter expression characterized in 

■ ■„„ ,h» steps of: a cell obtained from the non-human 
comprxsmg the steps UJ - \ 

animal according to any one of claim^Wis cultivated 
1„ vitro in the presence cf a subject materW the activity 
and/or the expression amount of a protein havinWgh-af f inity 
choline transporter activity in the cell is measured/evaluated . 
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53 A screening method of a promoter or a suppressor of 
nigh-affinity choiine transporter activity, or of high- 
affinity choiine transporter expression characterized in 
administering a subject material to a non-human animai and then 
evaiuating the activity and/or the expression amount of a 
protein having high-affinity choiine transporter activity. 

54 a screening method of a promoter or a suppressor of 
high-affinity choiine transporter activity, or of high- 
affinity choiine transporter expression characterized in 
administering a suh 3 ect materiai to a non-human animai whose 
function of a gene encoding a protein having 
choiine transporter activity is deficient or overexposes on 
its chromosome, and then evaiuating the activity and/or the 
expression amount of a protein having high-affinity choiine 
transporter activity. 

55 a screening method of a promoter or a suppressor of 
high-affinity choiine transporter activity, or of high- 
affinity choiine transporter expression characterized in 
administering a sub 3 ect materiai to a non-human animai whose 
function of a gene encoding a protein having high-af f inity 

»„■ ,„tivitv is deficient or overexpresses on 
choline transporter activity is u«= 

* 4.h»„ evaluating the activity and/or the 
its chromosome, and then evaluating 

expression amount of a protein having high-affinity choline 
transporter activity in comparison with the case using 
wild- type non-human animal. 

56 \ T he screening method of a promoter or a suppressor of 
highWnity choline transporter activity, or of high- 
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affinity choline transporter expression acceding to any one 
!C claims 5J_to^ - — ^> the non— animal is a n,ouse or 
a iat. 

„. Xateriai which promotes activity or expression of a 
p rotein\having high-affinity choiine transporter activity 
b6ing ooLnahle by the screening method according to any one 
of claims ^ft^fee^56. 

58 . X -atari which suppresses activity or expression of a 
pr „tein havink high-affinity choiine transporter actrvrty 
b eing obtainahlYby the screening .ethod according to any one 
of claims 48^jtp-W^ 

59 . A -nedical constant characterised in heing used for a 
m edicai treatment fo\a patient who needs elevation of the 
aotivity or enhancement^ the expression of a high-affinity 
choline transporter. and\ontaining the protein according to 
any one of claims 1* to 2 2 \and/or the material which promotes 
activity or expression of\a protein having high-affinity 
choline transporter activity according to claim5^an actrve 
component . \ 

6 „. x medical constituent characterised in heing used for 
m edicai treatment for a patient who\needs suppression of the 
aotivity or the expression of a\ high-affinity cholrne 
transporter, and containing the proteVn according to any one 
of claims 14 to 22. and/or the materiaY which suppresses the 
activity or the expression of a proteinVaving high-affinity 
choline transporter activity according toWaimSBas^n actrve 
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component . 

A diagnostic method for dieses relating to the expression 
or' X activity of a high-affinity choiine transporter 

character!^ in * en °° din9 " ""^ 

af finity\hoiine transporter in a sample to a se q ue„oe 

encoding t\ protein according to claim 19 or 20. 



62 A diagnostic prohe for Alzheimer's disease comprising a 
whole or a part\f an antisense strand of DNA or KNA encoding 
the protein according to claim 19 or 20. 

63 . A diagnostic drifor Alzheimer's disease chara cterlzed ^ 
containing the diagnoVic prohe according to clarm ,2 and/or 
the antihody according\o any one of claims 28 to 33. 
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